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(54) SILICON ELECTRODE PLATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a silicon electrode plate for a plasma etching 
device for use in the manufacture of a semiconductor device, with which the quantity of 
particles generated can be surely reduced. 

SOLUTION: A silicon electrode plate, used as an upper electrode in a plasma etching 
device, is immersed in a solution (secco solution) containing K2Cr207(5%): HF 
(50%)=1:2 for 3 minutes. At this time, this silicon electrode plate for plasma etching has 
pits having a diameter of 5 \im or larger at a density of 5/mm2 or lower appearing on 
surface. The specific resistance of the silicon electrode plate material is preferably 
between 1 Qcm and 50 Qcm inclusive. As the material, one from among polyethylene, 
polypropylene and polyethylene terephthalate is used to prevent contamination from a 
packaging bag and/or packaging case. In this case, the volume resistivity value of the 
packaging bag and/or packaging case is preferably in the range of 1 x 1 04-9 x 1018 Qcm. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The silicon electrode plate whose pit consistency of magnitude with a diameter 
of 0.5 micrometers or more which appears in a front face it is the silicon electrode plate 
used for a plasma-etching processor as an up electrode, and is two or less [ 5 //mm ] when 
immersed in the liquid (SEKO liquid) of K2Cr2O7(5%):HF(50%) =1:2 for 3 minutes. 
[Claim 2] The silicon electrode plate according to claim 1 with which specific resistance 
is characterized by 1 or more ohm-cm being 50 or less ohm-cm. 

[Claim 3] The silicon electrode plate according to claim 1 or 2 characterized by having 
the hysteresis packed up as a raw material by the package bag and/or package case which 
come to choose one sort from polyethylene, polypropylene, and polyethylene 
terephthalate. 

[Claim 4] The silicon electrode plate according to claim 3 characterized by the volume 
resistivity values of the raw material of a package bag and/or a package case being 1x1 04 
- 9x1018 ohm-cm. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the silicon electrode plate used for the 

plasma etching system for semiconductor device manufacture etc. 

[0002] 

[Description of the Prior Art] A silicon wafer is etched in case a semiconductor integrated 
circuit is manufactured. The high frequency plasma is generated between the silicon 
wafer which is the processed material laid as equipment for etching a silicon wafer on a 
lower electrode which is represented by the plasma dry etching system, and the up 
electrode which has many breakthroughs parallel to this for circulating reactant gas, and 
the equipment of the parallel plate mold which etches a silicon wafer is known. 
[0003] The engine performance required of an up electrode (only henceforth an electrode 
plate) also becomes severe much more with high integration in recent years and detailed- 
izing, it changes to conventional carbon or the electrode made from aluminum in order to 
reduce generating of particle or contamination, and the electrode plate made from a 
silicon wafer and the silicon which is allotropy material attracts attention. However, even 
if it produces an electrode plate with silicon, generating of particle cannot be suppressed 
if the processing condition of the stoma wall for raw gas rectification is bad. Moreover, 
although an electron discharge method, ultrasonic machining, diamond drilling, etc. were 
used for processing of a stoma, when a metal impurity adhered to a stoma wall front face 
in many cases, etching processing of a silicon wafer was performed, and this metal 
impurity fell on a silicon wafer, yield lowering of device manufacture was caused. 
[0004] setting to 10 micrometers or less the micro crack length generated in the stoma 
wall for raw gas rectification at the time of processing, for example by JP, 8-203 879, A as 
these solution approaches — moreover, in JP,9-289194,A, the method of not generating 
particle from an electrode plate at the time of wafer processing is indicated by making 
smooth surface roughness of the part exhausted with the plasma with 0.001-0.015 



micrometers of Ra, and 0.01-0.15 micrometers of Rmax(es). Furthermore, in JP,10- 
182229,A, improvement in the yield of a device is enabled by stopping the iron quantity 
adhering to an electrode **** front face. According to the above-mentioned all directions 
method, as compared with the electrode plate manufacture before it, a particle yield and 
the amount of metal impurities can be reduced. However, according to research of this 
invention persons, about generating of particle, also in the electrode plate produced by 
said approach, individual difference was large, and it turned out that a difference arises 
on particle generating level. 
[0005] 

[Problem(s) to be Solved by the Invention] The technical problem of this invention is to 
offer the silicon electrode plate which solves the above-mentioned trouble, is stabilized 
and can reduce a particle yield certainly. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned technical 
problem, when this invention is immersed in the liquid (SEKO liquid) of 
K2Cr2O7(5%):HF(50%) =1 :2 for 3 minutes, it uses the silicon electrode plate used for a 
plasma-etching processor as an up electrode as the silicon electrode plate for plasma 
etching whose pit consistency of magnitude with a diameter of 0.5 micrometers or more 
which appears in a front face is two or less [ 5 //mm ]. It is desirable that the specific 
resistance of a silicon electrode plate raw material is 50 or less ohm-cm more than per 
ohm-cm. In order to prevent the contamination from a package bag and/or a package case, 
one sort of polyethylene, polypropylene, and polyethylene terephthalate is used as the 
raw material. In this case, it is desirable that the volume resistivity values of a package 
bag and/or a package case are 1x104 to 9xl018ohm and cm. 
[0007] 

[Embodiment of the Invention] When inquired that this invention persons should study 
the cause which a difference produces on particle generating level, many pits are seen in 
the front face of an electrode plate with many particle occurrences used in the real 
process, and knowledge that reverse has few particle occurrences as for the electrode 
plate with few this pit was acquired. That is, according to these researchers 1 examination 
result, the particle yield was not decided by surface roughness of the part exhausted with 
the micro crack and plasma of a stoma wall for raw gas rectification, but it turned out that 
there are a pit generated in a real process and correlation. When put in another way, it 
gets to know that it is more effective in reduction of particle to produce the electrode 
plate which can suppress generating of a pit rather than improving the surface roughness 
of the part exhausted with the micro crack and plasma of a stoma wall for raw gas 
rectification, and came to complete this invention. 

[0008] If SEKOETCHINGU (etching with K2Cr2O7(5%):HF(50%) =1:2 liquid (SEKO 
liquid)) used general-purpose in a silicon wafer is performed about a silicon electrode 
plate for 3 minutes as a result of this invention persons' investigating the condition of this 
pit in a detail As for the part with a defect or contamination, it turned out that it becomes 
a pit, and it has been judged that the pit which appears by this etching, and the pit 
generated in a real process were the things based on the same cause. That is, the silicon 
electrode plate with few pits generated on an electrode plate front face in a real process 
which is a particle generating factor also had few pits generated when SEKOETCHINGU 
is performed, and when it was such a silicon electrode plate, it found out that particle 



generating in a real process could be controlled. 

[0009] In order to control particle generating in a real process, the pit consistency 
generated when SEKOETCHINGU is performed needs to be two or less [ 5 //mm ]. If 
many [ so / that a pit consistency exceeds five 21/1 mm ], it will increase, so that 
generating of particle is nonpermissible on the occasion of plasma etching. The purity of 
a raw material is also related to generating of the pit which appears when 
SEKOETCHINGU. It is desirable for the specific resistance of a raw material to be 50 or 
less ohm-cm more than per ohm-cm. Although this range is usually used for the silicon 
wafer, since it belongs to specific resistance, acquisition of an ingredient can perform it 
easily and cheaply. 

[0010] When SEKOETCHINGU, contamination is also related to generating of the 
appearing pit. The contamination which becomes the generating factor of the appearing 
pit when SEKOETCHINGU has the adhesion contamination from the outside. Usually, 
an electrode plate is packed by a package bag or the package case in a clean room, and 
takes a packing gestalt. The construction material of a package bag and/or a package case 
was also found by that it is related to the size of contamination. Since it is easy to become 
the cause by which it is electrified and this causes [ of an electrode plate ] contamination 
when the whole principle top electrode plate surface surface and a bag contact and take 
out in case a package bag is used, it is desirable to reduce a touch area as much as 
possible by doubling the configuration with an electrode plate respectively more 
preferably using a package case. However, a package bag and/or a package case must be 
used. 

[001 1] As an ingredient for a package bag and/or package cases, if one sort is chosen 
from polyethylene, polypropylene, and polyethylene terephthalate, contamination will not 
be imprinted by the electrode plate. Moreover, if the volume resistivity value makes it 
what is 1x104 - 9x101 8 ohm-cm also among those selected package bags and/or the raw 
material for package cases, adhesion of the particle by static electricity can be prevented 
at the time of opening at the time of a package of an electrode plate. In order for a volume 
resistivity value to make it smaller than 1x104 ohm-cm, it is necessary to apply a 
conductive ingredient etc., and it becomes cost high, or this electric conduction material 
adheres to a product, and it leads to generating of a pit. Conversely, if 9x1018 ohm-cm is 
exceeded, adhesion of the particle by static electricity will increase at the time of - 
opening at the time of a package. 
[0012] 

[Example] An example is shown below. After cutting the silicon ingot of 8 inch phi and 
forming the gas eye of 0.5mm of diameters by diamond drilling, wrapping processing and 
polishing processing were carried out for the front face, washing which removes an 
impurity and a processing damage was performed, and seven silicon electrode plates 
were produced. After pure- water ultrasonic cleaning and desiccation processing, it 
packed up in the package case of the product made from polyethylene terephthalate of 
them four sheets, and considered as examples 1 -4, and the three remaining sheets packed 
up into the package bag (electrification prevention material addition kneading article) 
which consisted of lamellar bodies of the resin with which aluminum etc. is added were 
made into the example of a comparison as an antistatic agent as well as the conventional 
electrode plate. These seven electrode plates were picked out from the package case and 
the package bag 24 hours after packing, installation and etching of a wafer were 



performed to the plasma dry etching system after measuring surface roughness, and the 
number of particle at that time was investigated. Moreover, after removing from 
equipment, the electrode plate and it measured also about the surface pit. A measurement 
result is shown in a table 1 . As a result of examples 1 1-4 measuring the particle of the 
wafer in a real process using the electrode plate packed up in the package case made from 
the polyethylene terephthalate of this invention, the examples 1-3 of a comparison are as 
a result of the electrode plate packed up into the conventional package bag. 
[0013] 
[A table 1] 
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[0014] According to this, the concave pit consistency which appears after 
SEKOETCHINGU in the examples 1-4 has become two or less [ 5 //mm ], and there is 
also little particle generating in a real process. In the example of a comparison, even if it 
is the almost same surface roughness as an example, the concave pit consistency which 
appears after SEKOETCHINGU becomes two or more [ 5 //mm ], and it turns out that 
particle generating in a real process is increasing rapidly. 
[0015] 

[Effect of the Invention] As a result of this invention, by packing an electrode plate by 
the wrapping which controls the electrode plate which suppressed generating of a pit and 
contamination, and generating of particle, generating of particle was controlled and the 
improvement in the yield of semiconductor device manufacture was attained. 
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